
ϭ

7R� +LV�([FHOOHQF\ %DQ�.L�PRRQ��6HFUHWDU\�*HQHUDO�RI�WKH�8QLWHG�1DWLRQV�
+RQRUDEOH�'U��0DUJDUHW�&KDQ��'LUHFWRU�*HQHUDO�RI�WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ�
+RQRUDEOH $FKLP�6WHLQHU��([HFXWLYH�'LUHFWRU�RI WKH�8�1��(QYLURQPHQWDO�3URJUDPPH�
8�1��0HPEHU 1DWLRQV

,QWHUQDWLRQDO�$SSHDO�
6FLHQWLVWV�FDOO�IRU�3URWHFWLRQ�IURP

1RQ�LRQL]LQJ (OHFWURPDJQHWLF�)LHOG�([SRVXUH
:H�DUH�VFLHQWLVWV�HQJDJHG�LQ�WKH�VWXG\�RI�ELRORJLFDO�DQG�KHDOWK�HIIHFWV RI�QRQ�LRQL]LQJ�HOHFWURPDJQHWLF�
ILHOGV��(0)���%DVHG�XSRQ�SHHU�UHYLHZHG��SXEOLVKHG�UHVHDUFK��ZH�KDYH�VHULRXV�FRQFHUQV�UHJDUGLQJ WKH�
XELTXLWRXV�DQG�LQFUHDVLQJ�H[SRVXUH�WR�(0) JHQHUDWHG�E\�HOHFWULF�DQG�ZLUHOHVV�GHYLFHV��7KHVH LQFOXGH±
EXW�DUH QRW�OLPLWHG�WR±UDGLRIUHTXHQF\�UDGLDWLRQ �5)5� HPLWWLQJ�GHYLFHV��VXFK�DV�FHOOXODU DQG�FRUGOHVV�
SKRQHV�DQG�WKHLU�EDVH�VWDWLRQV��:L�)L��EURDGFDVW�DQWHQQDV��VPDUW�PHWHUV� DQG�EDE\�PRQLWRUV�DV�ZHOO�DV�
HOHFWULF�GHYLFHV DQG�LQIUD�VWUXFWXUHV�XVHG�LQ�WKH�GHOLYHU\�RI�HOHFWULFLW\ WKDW�JHQHUDWH�H[WUHPHO\�ORZ�
IUHTXHQF\�HOHFWURPDJQHWLF�ILHOG��(/)�(0)���
6FLHQWLILF�EDVLV�IRU�RXU�FRPPRQ FRQFHUQV
1XPHURXV�UHFHQW�VFLHQWLILF�SXEOLFDWLRQV�KDYH�VKRZQ�WKDW�(0)�DIIHFWV�OLYLQJ�RUJDQLVPV DW�OHYHOV�ZHOO�
EHORZ�PRVW�LQWHUQDWLRQDO�DQG�QDWLRQDO�JXLGHOLQHV��(IIHFWV�LQFOXGH�LQFUHDVHG�FDQFHU�ULVN��FHOOXODU�VWUHVV��
LQFUHDVH�LQ�KDUPIXO�IUHH�UDGLFDOV��JHQHWLF GDPDJHV��VWUXFWXUDO�DQG�IXQFWLRQDO�FKDQJHV�RI�WKH�
UHSURGXFWLYH�V\VWHP��OHDUQLQJ�DQG�PHPRU\�GHILFLWV��QHXURORJLFDO�GLVRUGHUV��DQG�QHJDWLYH�LPSDFWV RQ�
JHQHUDO�ZHOO�EHLQJ�LQ�KXPDQV��'DPDJH�JRHV�ZHOO�EH\RQG�WKH�KXPDQ�UDFH� DV�WKHUH�LV�JURZLQJ�
HYLGHQFH�RI�KDUPIXO�HIIHFWV�WR�ERWK SODQW�DQG�DQLPDO�OLIH���
7KHVH�ILQGLQJV�MXVWLI\�RXU�DSSHDO WR�WKH�8QLWHG�1DWLRQV��81��DQG��DOO�PHPEHU�6WDWHV�LQ�WKH�ZRUOG��WR�
HQFRXUDJH�WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ��:+2��WR�H[HUW�VWURQJ�OHDGHUVKLS�LQ�IRVWHULQJ�WKH�
GHYHORSPHQW�RI�PRUH�SURWHFWLYH�(0)�JXLGHOLQHV��HQFRXUDJLQJ�SUHFDXWLRQDU\�PHDVXUHV��DQG�HGXFDWLQJ�
WKH�SXEOLF�DERXW�KHDOWK�ULVNV� SDUWLFXODUO\�ULVN�WR�FKLOGUHQ�DQG�IHWDO�GHYHORSPHQW���%\�QRW�WDNLQJ�DFWLRQ��
WKH�:+2�LV�IDLOLQJ�WR�IXOILOO�LWV�UROH�DV�WKH�SUHHPLQHQW�LQWHUQDWLRQDO�SXEOLF�KHDOWK�DJHQF\�
,QDGHTXDWH�QRQ�LRQL]LQJ�(0)�LQWHUQDWLRQDO�JXLGHOLQHV
7KH�YDULRXV�DJHQFLHV�VHWWLQJ VDIHW\�VWDQGDUGV�KDYH�IDLOHG�WR�LPSRVH�VXIILFLHQW�JXLGHOLQHV�WR�SURWHFW�WKH�
JHQHUDO�SXEOLF� SDUWLFXODUO\�FKLOGUHQ�ZKR�DUH�PRUH�YXOQHUDEOH�WR�WKH�HIIHFWV�RI�(0)��



Ϯ

7KH�,QWHUQDWLRQDO�&RPPLVVLRQ�RQ�1RQ�,RQL]LQJ�5DGLDWLRQ�3URWHFWLRQ��,&1,53� HVWDEOLVKHG�LQ������WKH�
³*XLGHOLQHV�)RU�/LPLWLQJ�([SRVXUH�7R�7LPH�9DU\LQJ�(OHFWULF��0DJQHWLF��DQG�(OHFWURPDJQHWLF�)LHOGV�
�XS�WR�����*+]�´���7KHVH�JXLGHOLQHV�DUH�DFFHSWHG�E\�WKH�:+2�DQG�QXPHURXV�FRXQWULHV�DURXQG�WKH�
ZRUOG��7KH�:+2�LV�FDOOLQJ�IRU�DOO�QDWLRQV�WR�DGRSW�WKH�,&1,53�JXLGHOLQHV�WR�HQFRXUDJH�LQWHUQDWLRQDO�
KDUPRQL]DWLRQ�RI�VWDQGDUGV��,Q�������WKH�,&1,53�UHOHDVHG�D�VWDWHPHQW�VD\LQJ�WKDW�LW�ZDV�UHDIILUPLQJ�LWV�
�����JXLGHOLQHV��DV�LQ�WKHLU�RSLQLRQ��WKH�VFLHQWLILF�OLWHUDWXUH�SXEOLVKHG�VLQFH�WKDW�WLPH�³KDV�SURYLGHG�QR�
HYLGHQFH�RI�DQ\�DGYHUVH�HIIHFWV�EHORZ�WKH�EDVLF�UHVWULFWLRQV�DQG�GRHV�QRW�QHFHVVLWDWH�DQ LPPHGLDWH�
UHYLVLRQ�RI�LWV�JXLGDQFH�RQ�OLPLWLQJ�H[SRVXUH�WR KLJK�IUHTXHQF\�HOHFWURPDJQHWLF�ILHOGV���,&1,53�
FRQWLQXHV�WR�WKH�SUHVHQW�GD\�WR�PDNH�WKHVH�DVVHUWLRQV��LQ�VSLWH�RI�JURZLQJ�VFLHQWLILF�HYLGHQFH�WR�WKH�
FRQWUDU\��,W�LV�RXU�RSLQLRQ�WKDW� EHFDXVH�WKH�,&1,53�JXLGHOLQHV�GR�QRW�FRYHU�ORQJ�WHUP�H[SRVXUH�DQG
ORZ�LQWHQVLW\ HIIHFWV��WKH\�DUH�LQVXIILFLHQW�WR SURWHFW�SXEOLF KHDOWK��
7KH�:+2�DGRSWHG�WKH�,QWHUQDWLRQDO�$JHQF\�IRU 5HVHDUFK�RQ�&DQFHU��,$5&��FODVVLILFDWLRQ�RI�
H[WUHPHO\�ORZ�IUHTXHQF\�HOHFWURPDJQHWLF�ILHOG��(/) (0)��LQ������ DQG�UDGLRIUHTXHQF\ UDGLDWLRQ
�5)5��LQ��������7KLV�FODVVLILFDWLRQ�VWDWHV WKDW�(0)�LV�D�SRVVLEOH�KXPDQ�FDUFLQRJHQ �*URXS��%����
'HVSLWH�ERWK�,$5&�ILQGLQJV� WKH�:+2�FRQWLQXHV�WR�PDLQWDLQ�WKDW�WKHUH�LV�LQVXIILFLHQW�HYLGHQFH�WR�
MXVWLI\�ORZHULQJ�WKHVH�TXDQWLWDWLYH�H[SRVXUH�OLPLWV�
6LQFH�WKHUH�LV�FRQWURYHUV\�DERXW�D�UDWLRQDOH�IRU�VHWWLQJ�VWDQGDUGV�WR�DYRLG�DGYHUVH�KHDOWK�HIIHFWV� ZH�
UHFRPPHQG�WKDW WKH�8QLWHG�1DWLRQV�(QYLURQPHQWDO�3URJUDPPH �81(3� FRQYHQH�DQG�IXQG�DQ�
LQGHSHQGHQW PXOWLGLVFLSOLQDU\�FRPPLWWHH WR�H[SORUH�WKH�SURV�DQG�FRQV�RI�DOWHUQDWLYHV�WR�FXUUHQW�
SUDFWLFHV�WKDW�FRXOG�VXEVWDQWLDOO\�ORZHU�KXPDQ�H[SRVXUHV�WR�5)�DQG�(/)�ILHOGV��7KH�GHOLEHUDWLRQV�RI�
WKLV�JURXS�VKRXOG�EH�FRQGXFWHG�LQ�D�WUDQVSDUHQW�DQG�LPSDUWLDO�ZD\��$OWKRXJK LW�LV�HVVHQWLDO�WKDW�
LQGXVWU\�EH�LQYROYHG�DQG�FRRSHUDWH�LQ�WKLV�SURFHVV� LQGXVWU\ VKRXOG�QRW�EH�DOORZHG�WR�ELDV�LWV�SURFHVVHV�
RU�FRQFOXVLRQV��7KLV�JURXS�VKRXOG�SURYLGH�WKHLU�DQDO\VLV�WR�WKH�81�DQG�WKH�:+2�WR�JXLGH�
SUHFDXWLRQDU\�DFWLRQ�
&ROOHFWLYHO\�ZH�DOVR�UHTXHVW�WKDW��� FKLOGUHQ DQG�SUHJQDQW�ZRPHQ�EH�SURWHFWHG��

�� JXLGHOLQHV�DQG�UHJXODWRU\�VWDQGDUGV�EH�VWUHQJWKHQHG�
�� PDQXIDFWXUHUV�EH�HQFRXUDJHG�WR�GHYHORS�VDIHU�WHFKQRORJ\�
�� XWLOLWLHV�UHVSRQVLEOH�IRU�WKH�JHQHUDWLRQ��WUDQVPLVVLRQ��GLVWULEXWLRQ��DQG�PRQLWRULQJ�RI�HOHFWULFLW\�

PDLQWDLQ�DGHTXDWH�SRZHU�TXDOLW\�DQG�HQVXUH SURSHU�HOHFWULFDO�ZLULQJ�WR�PLQLPL]H�KDUPIXO�
JURXQG�FXUUHQW�

�� WKH�SXEOLF�EH�IXOO\�LQIRUPHG�DERXW�WKH�SRWHQWLDO�KHDOWK�ULVNV�IURP�HOHFWURPDJQHWLF�HQHUJ\�DQG�
WDXJKW�KDUP�UHGXFWLRQ�VWUDWHJLHV��

�� PHGLFDO�SURIHVVLRQDOV�EH�HGXFDWHG DERXW�WKH�ELRORJLFDO�HIIHFWV�RI�HOHFWURPDJQHWLF�HQHUJ\�DQG�
EH�SURYLGHG�WUDLQLQJ�RQ�WUHDWPHQW�RI�SDWLHQWV�ZLWK�HOHFWURPDJQHWLF�VHQVLWLYLW\��

�� JRYHUQPHQWV�IXQG�WUDLQLQJ�DQG�UHVHDUFK�RQ�HOHFWURPDJQHWLF�ILHOGV�DQG�KHDOWK�WKDW�LV�
LQGHSHQGHQW�RI�LQGXVWU\�DQG�PDQGDWH�LQGXVWU\�FRRSHUDWLRQ�ZLWK�UHVHDUFKHUV��

�� PHGLD�GLVFORVH�H[SHUWV¶�ILQDQFLDO�UHODWLRQVKLSV�ZLWK�LQGXVWU\�ZKHQ�FLWLQJ�WKHLU�RSLQLRQV�
UHJDUGLQJ�KHDOWK�DQG�VDIHW\�DVSHFWV�RI�(0)�HPLWWLQJ�WHFKQRORJLHV��DQG

�� ZKLWH�]RQHV��UDGLDWLRQ�IUHH�DUHDV��EH�HVWDEOLVKHG�

ϭ KWWS���ZZZ�LFQLUS�RUJ�FPV�XSORDG�SXEOLFDWLRQV�,&1,53HPIJGO�SGI
Ϯ KWWS���ZZZ�LFQLUS�RUJ�FPV�XSORDG�SXEOLFDWLRQV�,&1,536WDWHPHQW(0)�SGIϯ KWWS���PRQRJUDSKV�LDUF�IU�(1*�0RQRJUDSKV�YRO��ϰ KWWS���PRQRJUDSKV�LDUF�IU�(1*�0RQRJUDSKV�YRO����



ϯ

,QLWLDO�UHOHDVH�GDWH��0D\���������
7KLV�YHUVLRQ¶V�GDWH��)HEUXDU\��� ����
,QTXLULHV��LQFOXGLQJ�WKRVH�IURP�TXDOLILHG�VFLHQWLVWV�ZKR�UHTXHVW�WKDW�WKHLU�QDPH�EH�DGGHG�WR�WKH�$SSHDO��PD\�EH�PDGH
E\�FRQWDFWLQJ�(OL]DEHWK�.HOOH\��0�$���'LUHFWRU��(0)VFLHQWLVW�RUJ� DW�LQIR#(0)VFLHQWLVW�RUJ�
1RWH��WKH�VLJQDWRULHV�WR�WKLV�DSSHDO�KDYH�VLJQHG�DV�LQGLYLGXDOV��JLYLQJ�WKHLU�SURIHVVLRQDO�DIILOLDWLRQV��EXW�WKLV�GRHV�QRW�
QHFHVVDULO\ PHDQ�WKDW�WKLV�UHSUHVHQWV�WKH�YLHZV�RI�WKHLU�HPSOR\HUV�RU�WKH�SURIHVVLRQDO�RUJDQL]DWLRQV�WKH\�DUH�DIILOLDWHG�ZLWK�

^ŝŐŶĂƚŽƌŝĞƐ
�ƌŵĞŶŝĂWƌŽĨ͘�^ŝŶĞƌŝŬ��ǇƌĂƉĞƚǇĂŶ͕�WŚ͘�͕͘�hE�^�K��ŚĂŝƌ�Ͳ >ŝĨĞ�^ĐŝĞŶĐĞƐ�/ŶƚĞƌŶĂƚŝŽŶĂů�WŽƐƚŐƌĂĚƵĂƚĞ��ĚƵĐĂƚŝŽŶĂů��ĞŶƚĞƌ͕ �ƌŵĞŶŝĂ
�ƵƐƚƌĂůŝĂ�ƌ͘�WƌŝǇĂŶŬĂ��ĂŶĚĂƌĂ͕�WŚ͘�͕͘�/ŶĚĞƉĞŶĚĞŶƚ��Ŷǀ͘,ĞĂůƚŚ��ĚƵĐĂƚŽƌͬZĞƐĞĂƌĐŚĞƌ͕��ĚǀŝƐŽƌ͕��ŶǀŝƌŽŶŵĞŶƚĂů�,ĞĂůƚŚ�dƌƵƐƚ͖ �ŽĐƚŽƌƐ�ĨŽƌ�^ĂĨĞƌ�^ĐŚŽŽůƐ͕��ƵƐƚƌĂůŝĂ�ƌ͘��ƌƵĐĞ�,ŽĐŬŝŶŐ͕�D�͕�D��^͕�&�&K�D�;Z��WͿ͕�&Z��'W͕�&�ZW^͕�ƐƉĞĐŝĂůŝƐƚ�ŝŶ�ŽĐĐƵƉĂƚŝŽŶĂů�ŵĞĚŝĐŝŶĞ͖�sŝĐƚŽƌŝĂ͕��ƵƐƚƌĂůŝĂ�ƌ͘�'ĂƵƚĂŵ�;sŝŶŝͿ�<ŚƵƌĂŶĂ͕�WŚ͘�͕͘�&͘Z͘�͘�͘^͕͘ �ŝƌĞĐƚŽƌ͕��͘E͘^͘�EĞƵƌŽƐƵƌŐĞƌǇ͕��ƵƐƚƌĂůŝĂ�ƌ͘��ŽŶ�DĂŝƐĐŚ͕�WŚ͘�͕͘��ƵƐƚƌĂůŝĂ�ƌ͘��ůĞŶĂ�WŝƌŽŐŽǀĂ͕�WŚ͘�͕͘ �ŝŽŵĞĚ��ŶŐ͕͘��͘��ŶŐ�;,ŽŶͿ��ŚĞŵ͘��ŶŐ͕͘��ŶŐŝŶĞĞƌŝŶŐ�Θ�,ĞĂůƚŚ��ŽůůĞŐĞ͖�ZD/d�hŶŝǀĞƌƐŝƚǇ͕��ƵƐƚƌĂůŝĂ��ƌ͘ DĂƌǇ�ZĞĚŵĂǇŶĞ͕�WŚ͘�͕͘��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ƉŝĚĞŵŝŽůŽŐǇ�Θ�WƌĞǀĞŶƚŝǀĞ�DĞĚŝĐŝŶĞ͕�DŽŶĂƐŚ�hŶŝǀĞƌƐŝƚǇ͕��ƵƐƚƌĂůŝĂ�ƌ͘��ŚĂƌůĞƐ�dĞŽ͕ �D͕��^͕D��^͕�DĞŵďĞƌ�ŽĨ�ƚŚĞ�KƌĚĞƌ�ŽĨ��ƵƐƚƌĂůŝĂ͕ �ŝƌĞĐƚŽƌ͕��ĞŶƚƌĞ�ĨŽƌ�DŝŶŝŵĂůůǇ�/ŶǀĂƐŝǀĞ�EĞƵƌŽƐƵƌŐĞƌǇ�Ăƚ�WƌŝŶĐĞ�ŽĨ�tĂůĞƐ�,ŽƐƉŝƚĂů͕�E^t͕��ƵƐƚƌĂůŝĂ
�ƵƐƚƌŝĂ�ƌ͘�DŝĐŚĂĞů�<ƵŶĚŝ͕�D�͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�sŝĞŶŶĂ͕��ƵƐƚƌŝĂ�ƌ͘�'ĞƌĚ�KďĞƌĨĞůĚ͕�D�͕�WƵďůŝĐ�,ĞĂůƚŚ��ĞƉĂƌƚŵĞŶƚ͕�^ĂůǌďƵƌŐ�'ŽǀĞƌŶŵĞŶƚ͕��ƵƐƚƌŝĂ�ƌ͘��ĞƌŶŚĂƌĚ�WŽůůŶĞƌ͕�D�͕�WŽůůŶĞƌ ZĞƐĞĂƌĐŚ͕��ƵƐƚƌŝĂWƌŽĨ͘��ƌ͘�,ƵŐŽ�t͘�ZƺĚŝŐĞƌ͕�D�͕��ƵƐƚƌŝĂ
�ĂŚƌĂŝŶ�ƌ͘��ŵĞƌ�<ĂŵĂů͕�D�͕�WŚǇƐŝŽůŽŐǇ��ĞƉĂƌƚŵĞŶƚ͕��ŽůůĞŐĞ�ŽĨ�DĞĚŝĐŝŶĞ͕��ƌĂďŝĂŶ�'ƵůĨ�hŶŝǀĞƌƐŝƚǇ͕��ĂŚƌĂŝŶ
�ĞůŐŝƵŵ�WƌŽĨ͘�DĂƌŝĞͲ�ůĂŝƌĞ��ĂŵŵĂĞƌƚƐ͕�WŚ͘�͕͘�&ƌĞĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƌƵƐƐĞůƐ͕�&ĂĐƵůƚǇ�ŽĨ�^ĐŝĞŶĐĞ͕��ƌƵƐƐĞůƐ͕��ĞůŐŝƵŵ
�ƌĂǌŝůsąŶŝĂ��ƌĂƷũŽ��ŽŶĚĞƐƐĂ͕�D^Đ͕͘��ůĞĐƚƌŝĐĂů��ŶŐŝŶĞĞƌ͕��ĞůŽ�,ŽƌŝǌŽŶƚĞ͕��ƌĂǌŝůWƌŽĨ͘��ƌ͘�:ŽĆŽ��ĚƵĂƌĚŽ�ĚĞ��ƌĂƵũŽ͕�D�͕ hŶŝǀĞƌƐŝƚǇ�ŽĨ�^ĂŽ�WĂƵůŽ͕��ƌĂǌŝů�ƌ͘ &ƌĂŶĐŝƐĐŽ�ĚĞ��ƐƐŝƐ�&ĞƌƌĞŝƌĂ�dĞũŽ͕��͘�^Đ͕͘�hŶŝǀĞƌƐŝĚĂĚĞ &ĞĚĞƌĂů�ĚĞ��ĂŵƉŝŶĂ�'ƌĂŶĚĞ͕��ĂŵƉŝŶĂ�'ƌĂŶĚĞ͕�^ƚĂƚĞ�ŽĨ�WĂƌĂşďĂ͕��ƌĂǌŝůWƌŽĨ͘��ůǀĂƌŽ�ĚĞ^ĂůůĞƐ͕�WŚ͘�͕͘�&ĞĚĞƌĂů�hŶŝǀĞƌƐŝƚǇ�ŽĨ�ZŝŽ�'ƌĂŶĚĞ��Ğů�^Žů͕��ƌĂǌŝůWƌŽĨ͘��ĚŝůǌĂ��ŽĚĞ͕�WŚ͘�͕͘�D^Đ͘��ŶŐŝŶĞĞƌŝŶŐ�^ĐŝĞŶĐĞƐ͕�DŝŶĂƐ�DĞƚŚŽĚŝƐƚ�hŶŝǀĞƌƐŝƚǇ͕��ƌĂǌŝů�ƌ͘ �ĂŝĂŶĂ��ŽŶĚĞƐƐĂ��ŽĚĞ͕�D�͕�&ĞĚĞƌĂů�hŶŝǀĞƌƐŝƚǇ�ŽĨ�DĞĚŝĐŝŶĞ͕��ƌĂǌŝůDŝĐŚĂĞů��ŽŶĚĞƐƐĂ��ŽĚĞ͕�^ǇƐƚĞŵƐ��ŶĂůǇƐƚ͕ DZ���ŶŐĞŶŚĂƌŝĂ�>ƚĚĂ͕��ĞůŽ�,ŽƌŝǌŽŶƚĞ͕��ƌĂǌŝůWƌŽĨ͘ KƌůĂŶĚŽ�&ƵƌƚĂĚŽ�sŝĞŝƌĂ�&ŝůŚŽ͕�WŚ�͕ �ĞůůƵůĂƌΘDŽůĞĐƵůĂƌ��ŝŽůŽŐǇ͕ &ĞĚĞƌĂů�hŶŝǀĞƌƐŝƚǇ�ŽĨ�ZŝŽ�'ƌĂŶĚĞ�ĚŽ�^Ƶů͕ �ƌĂǌŝů
�ĂŶĂĚĂ�ƌ͘�DĂŐĚĂ�,ĂǀĂƐ͕�WŚ͘�͕͘��ŶǀŝƌŽŶŵĞŶƚĂů�ĂŶĚ�ZĞƐŽƵƌĐĞ�^ƚƵĚŝĞƐ͕��ĞŶƚƌĞ�ĨŽƌ�,ĞĂůƚŚ�^ƚƵĚŝĞƐ͕�dƌĞŶƚ�hŶŝǀĞƌƐŝƚǇ͕��ĂŶĂĚĂ��ƌ͘�WĂƵů�,ĠƌŽƵǆ͕�WŚ͘�͕͘��ŝƌĞĐƚŽƌ͕�KĐĐƵƉĂƚŝŽŶĂů�,ĞĂůƚŚ�WƌŽŐƌĂŵ͕�DĐ'ŝůů�hŶŝǀĞƌƐŝƚǇ͖�/ŶǀŝƚƌŽWůƵƐ�>ĂďƐ͕�ZŽǇĂů�sŝĐƚŽƌŝĂ�,ŽƐƉŝƚĂů͕�DĐ'ŝůů�hŶŝǀĞƌƐŝƚǇ͕��ĂŶĂĚĂ�ƌ͘�dŽŵ�,ƵƚĐŚŝŶƐŽŶ͕�WŚ͘�͕͘�WƌŽĨĞƐƐŽƌ��ŵĞƌŝƚƵƐ͕��ŶǀŝƌŽŶŵĞŶƚĂů�ĂŶĚ�ZĞƐŽƵƌĐĞ�^ƚƵĚŝĞƐ͕�dƌĞŶƚ�hŶŝǀĞƌƐŝƚǇ͕��ĂŶĂĚĂWƌŽĨ͘�zŝŶŐ�>ŝ͕�WŚ͘�͕͘ /ŶsŝƚƌŽWůƵƐ�>ĂďƐ͕��ĞƉƚ͘�ŽĨ�^ƵƌŐĞƌǇ͕�ZŽǇĂů�sŝĐƚŽƌŝĂ�,ŽƐƉŝƚĂů͕�DĐ'ŝůů�hŶŝǀĞƌƐŝƚǇ͕��ĂŶĂĚĂ�:ĂŵĞƐ�DĐ<ĂǇ�D͘^Đ͕ �ĐŽůŽŐŝƐƚ͕��ŝƚǇ�ŽĨ�>ŽŶĚŽŶ͖�WůĂŶŶŝŶŐ�^ĞƌǀŝĐĞƐ͕��ŶǀŝƌŽŶŵĞŶƚĂů�ĂŶĚ�WĂƌŬƐ�WůĂŶŶŝŶŐ͕�>ŽŶĚŽŶ͕��ĂŶĂĚĂ�WƌŽĨ͘��ŶƚŚŽŶǇ��͘�DŝůůĞƌ͕�D�͕�&Z�W͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dŽƌŽŶƚŽ͕��ĂŶĂĚĂWƌŽĨ͘�<ůĂƵƐͲWĞƚĞƌ�KƐƐĞŶŬŽƉƉ͕�WŚ͘�͕͘��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WƐǇĐŚŽůŽŐǇ�;EĞƵƌŽƐĐŝĞŶĐĞͿ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�tĞƐƚĞƌŶ�KŶƚĂƌŝŽ͕��ĂŶĂĚĂ�ƌ͘�DĂůĐŽůŵ�WĂƚĞƌƐŽŶ͕�WŚ�͘ DŽůĞĐƵůĂƌ�KŶĐŽůŽŐŝƐƚ�;ƌĞƚ͘Ϳ͕��ƌŝƚŝƐŚ��ŽůƵŵďŝĂ͕��ĂŶĂĚĂWƌŽĨ͘�DŝĐŚĂĞů��͘�WĞƌƐŝŶŐĞƌ͕�WŚ͘�͕͘ �ĞŚĂǀŝŽƵƌĂů�EĞƵƌŽƐĐŝĞŶĐĞ�ĂŶĚ��ŝŽŵŽůĞĐƵůĂƌ�^ĐŝĞŶĐĞƐ͕�>ĂƵƌĞŶƚŝĂŶ�hŶŝǀĞƌƐŝƚǇ͕��ĂŶĂĚĂ
�ŚŝŶĂWƌŽĨ͘�,ƵĂŝ��ŚŝĂŶŐ͕��ŝŽĞůĞĐƚƌŽŵĂŐŶĞƚŝĐƐ�<ĞǇ�>ĂďŽƌĂƚŽƌǇ͕��ŚĞũŝĂŶŐ�hŶŝǀĞƌƐŝƚǇ�^ĐŚŽŽů�ŽĨ�DĞĚŝĐŝŶĞ͕��ŚŝŶĂWƌŽĨ͘�zƵƋŝŶŐ��ƵĂŶ͕�WŚ͘�͕͘�&ŽŽĚ�Θ �ŝŽĞŶŐŝŶĞĞƌŝŶŐ͕�:ŝĂŶŐƐƵ�hŶŝǀĞƌƐŝƚǇ͕��ŚŝŶĂ�



ϰ

�ƌ͘ <ĂŝũƵŶ�>ŝƵ͕�WŚ͘�͕͘ dŚŝƌĚ�DŝůŝƚĂƌǇ�DĞĚŝĐĂů�hŶŝǀĞƌƐŝƚǇ͕��ŚŽŶŐƋŝŶŐ͕��ŚŝŶĂWƌŽĨ͘�yŝĂŽĚŽŶŐ�>ŝƵ͕��ŝƌĞĐƚŽƌ͕�<ĞǇ�>Ăď�ŽĨ�ZĂĚŝĂƚŝŽŶ��ŝŽůŽŐǇ͕�DŝŶŝƐƚƌǇ�ŽĨ�,ĞĂůƚŚ�ŽĨ��ŚŝŶĂ͖��ƐƐŽĐŝĂƚĞ��ĞĂŶ͕�^ĐŚŽŽů�ŽĨ�WƵďůŝĐ�,ĞĂůƚŚ͕:ŝůŝŶ�hŶŝǀĞƌƐŝƚǇ͕��ŚŝŶĂWƌŽĨ͘�tĞŶũƵŶ�^ƵŶ͕�WŚ͘�͕͘��ŝŽĞůĞĐƚƌŽŵĂŐŶĞƚŝĐƐ�<ĞǇ�>Ăď͕��ŚĞũŝĂŶŐ�hŶŝǀĞƌƐŝƚǇ�^ĐŚŽŽů�ŽĨ�DĞĚŝĐŝŶĞ͕��ŚŝŶĂWƌŽĨ͘�DŝŶŐůŝĂŶ�tĂŶŐ͕�WŚ͘�͕͘��ŽůůĞŐĞ�ŽĨ�>ŝĨĞ�^ĐŝĞŶĐĞ�Θ��ŝŽĞŶŐŝŶĞĞƌŝŶŐ͕��ĞŝũŝŶŐ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕��ŚŝŶĂWƌŽĨ͘�YƵŶ�tĂŶŐ͕�WŚ͘�͕͘��ŽůůĞŐĞ�ŽĨ�DĂƚĞƌŝĂůƐ�^ĐŝĞŶĐĞ�Θ��ŶŐŝŶĞĞƌŝŶŐ͕���ĞŝũŝŶŐ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕��ŚŝŶĂ�WƌŽĨ͘�,ĂŝŚŝƵ��ŚĂŶŐ͕�WŚ͘�͕͘�^ĐŚŽŽů�ŽĨ�&ŽŽĚ�Θ��ŝŽ�ŶŐŝŶĞĞƌŝŶŐ͕�:ŝĂŶŐƐƵ�hŶŝǀĞƌƐŝƚǇ͕��ŚŝŶĂWƌŽĨ͘�:ŝĂŶďĂŽ��ŚĂŶŐ͕��ƐƐŽĐŝĂƚĞ��ĞĂŶ͕�>ŝĨĞ�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ�^ĐŚŽŽů͕�yŝΖĂŶ�:ŝĂŽƚŽŶŐ�hŶŝǀĞƌƐŝƚǇ͕��ŚŝŶĂWƌŽĨ͘�,ƵŝͲǇĂŶ��ŚĂŽ͕��ŝƌĞĐƚŽƌ�ŽĨ�^d^�Zt͕��ŽůůĞŐĞ�ŽĨ�WůĂŶƚ�WƌŽƚĞĐƚŝŽŶ͕�EŽƌƚŚǁĞƐƚ���Θ�&�hŶŝǀĞƌƐŝƚǇ͕�zĂŶŐůŝŶŐ�^ŚĂĂŶǆŝ͕��ŚŝŶĂWƌŽĨ͘�:͘��ŚĂŽ͕ �ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŚĞƐƚ�^ƵƌŐĞƌǇ͕��ĂŶĐĞƌ��ĞŶƚĞƌ�ŽĨ�'ƵĂŶŐǌŚŽƵ�DĞĚŝĐĂů�hŶŝǀĞƌƐŝƚǇ͕�'ƵĂŶŐǌŚŽƵ͕��ŚŝŶĂ
�ƌŽĂƚŝĂ/ǀĂŶĐŝĐĂ�dƌŽƐŝĐ͕�WŚ͘�͕͘�/ŶƐƚŝƚƵƚĞ�ĨŽƌ�DĞĚŝĐĂů�ZĞƐĞĂƌĐŚ�ĂŶĚ�KĐĐƵƉĂƚŝŽŶĂů�,ĞĂůƚŚ͕��ƌŽĂƚŝĂ
�ŐǇƉƚWƌŽĨ͘��ƌ͘��ďƵ��ĂŬƌ��ďĚĞů�&ĂƚƚŚ��ůͲ�ĞĚŝǁŝ͕�WŚ͘�͕͘ WŚǇƐŝĐƐ��ĞƉƚ͕͘�&ĂĐƵůƚǇ�ŽĨ�^ĐŝĞŶĐĞ͕�DĂŶƐŽƵƌĂ�hŶŝǀĞƌƐŝƚǇ͕��ŐǇƉƚWƌŽĨ͘��ƌ͘��ŵĂĚ�&ĂǁǌǇ��ƐŬĂŶĚĞƌ͕�WŚ͘�͕͘DĞĚŝĐĂů��ŝǀŝƐŝŽŶ͕�,ŽƌŵŽŶĞƐ��ĞƉĂƌƚŵĞŶƚ͕�EĂƚŝŽŶĂů�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ͕��ŐǇƉƚWƌŽĨ͘��ƌ͘�,ĞďĂ�^ĂůĂŚ��ů��ŝŶ��ďŽƵů �ǌǌ͕�WŚ͘�͕͘�WŚǇƐŝŽůŽŐǇ͕��ŽŽůŽŐǇ��ĞƉĂƌƚŵĞŶƚ͕�&ĂĐƵůƚǇ�ŽĨ�^ĐŝĞŶĐĞ͕��ĂŝƌŽ�hŶŝǀĞƌƐŝƚǇ͕��ŐǇƉƚWƌŽĨ͘��ƌ͘�EĂƐƌ�ZĂĚǁĂŶ͕�WŚ͘�͕͘�EĞƵƌŽƉŚǇƐŝŽůŽŐǇ͕�&ĂĐƵůƚǇ�ŽĨ�^ĐŝĞŶĐĞ͕��ĂŝƌŽ�hŶŝǀĞƌƐŝƚǇ͕��ŐǇƉƚ
�ƐƚŽŶŝĂ�ƌ͘ ,ŝŝĞ�,ŝŶƌŝŬƵƐ͕�WŚ͘�͕͘��͘^Đ͕�dĂůůŝŶŶ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕��ƐƚŽŶŝĂDƌ͘ dĂƌŵŽ�<ŽƉƉĞů͕�dĂůůŝŶŶ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕��ƐƚŽŶŝĂ
&ŝŶůĂŶĚ�ƌ͘�DŝŬŬŽ��ŚŽŶĞŶ͕�WŚ͘�͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĂŵƉĞƌĞ͕�&ŝŶůĂŶĚ�ƌ͘�DĂƌũƵŬŬĂ�,ĂŐƐƚƌƂŵ͕�>>͘D͕͘�D͘^ŽĐ͘^Đ͕ WƌŝŶĐŝƉĂů�ZĞƐĞĂƌĐŚĞƌ͕�ZĂĚŝŽ�ĂŶĚ��D��>ĂďŽƌĂƚŽƌǇ͕�&ŝŶůĂŶĚWƌŽĨ͘��ƌ͘�KƐŵŽ�,ćŶŶŝŶĞŶ͕�WŚ͘�͕͘��ĞƉƚ͘�ŽĨ�WŚǇƐŝŽůŽŐǇ͕�&ĂĐƵůƚǇ�ŽĨ�DĞĚŝĐŝŶĞ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ĂƐƚĞƌŶ�&ŝŶůĂŶĚ͕�&ŝŶůĂŶĚ͖�ĚŝƚŽƌͲ/ŶͲ�ŚŝĞĨ͕�WĂƚŚŽƉŚǇƐŝŽůŽŐǇ͕ &ŝŶůĂŶĚ�ƌ͘��ĂƌŝƵƐǌ�>ĞƐǌĐǌǇŶƐŬŝ͕�WŚ͘�͕͘ �ĚũƵŶĐƚ�WƌŽĨĞƐƐŽƌ�ŽĨ��ŝŽĐŚĞŵŝƐƚƌǇ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�,ĞůƐŝŶŬŝ͕�&ŝŶůĂŶĚ͖�����DĞŵďĞƌ�ŽĨ ƚŚĞ�/�Z��tŽƌŬŝŶŐ�'ƌŽƵƉ�ƚŚĂƚ�ĐůĂƐƐŝĨŝĞĚ�ĐĞůů�ƉŚŽŶĞ�ƌĂĚŝĂƚŝŽŶ�ĂƐ�ƉŽƐƐŝďůĞ�ĐĂƌĐŝŶŽŐĞŶ͘�ƌ͘�'ĞŽƌŐŝǇ�KƐƚƌŽƵŵŽǀ͕�WŚ͘�͘�;ŝŶ�ƚŚĞ�ĨŝĞůĚ�ŽĨ�Z&��D&Ϳ͕�ŝŶĚĞƉĞŶĚĞŶƚ�ƌĞƐĞĂƌĐŚĞƌ͕�&ŝŶůĂŶĚ
&ƌĂŶĐĞWƌŽĨ͘��ƌ͘��ŽŵŝŶŝƋƵĞ��ĞůƉŽŵŵĞ͕ D�͕�DW,͕�WƌŽĨĞƐƐŽƌ�ŝŶ�KŶĐŽůŽŐǇ͕�WĂƌŝƐ�s��ĞƐĐĂƌƚĞƐ�hŶŝǀĞƌƐŝƚǇ͕����Z/��ǆĞĐƵƚŝǀĞ��ŝƌĞĐƚŽƌ������������������������������������������������
�ƌ͘�WŝĞƌƌĞ�>Ğ�ZƵǌ͕�WŚ͘�͕͘��ƌŝŝƌĞŵ͕�>Ğ�DĂŶƐ͕�&ƌĂŶĐĞ�
'ĞŽƌŐŝĂWƌŽĨ͘��ĞƐĂƌŝŽŶ�WĂƌƚƐǀĂŶŝĂ͕�WŚ͘�͕͘�,ĞĂĚ�ŽĨ��ŝŽͲĐǇďĞƌŶĞƚŝĐƐ �ĞƉĂƌƚŵĞŶƚ�ŽĨ�'ĞŽƌŐŝĂŶ�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ͕�'ĞŽƌŐŝĂ
'ĞƌŵĂŶǇWƌŽĨ͘��ƌ͘�&ƌĂŶǌ��ĚůŬŽĨĞƌ͕�D�͕��ŚĂŝƌŵĂŶ͕�WĂŶĚŽƌĂ�&ŽƵŶĚĂƚŝŽŶ͕�'ĞƌŵĂŶǇWƌŽĨ͘��ƌ͘�,ǇŶĞŬ� �ƵƌĚĂ͕�WŚ͘�͕͘ hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƵŝƐďƵƌŐͲ�ƐƐĞŶ͕ 'ĞƌŵĂŶǇ��ƌ͘�,ŽƌƐƚ��ŐĞƌ͕�D�͕��ůĞĐƚƌŽŵĂŐŶĞƚŝĐ�&ŝĞůĚƐ�ŝŶ�DĞĚŝĐŝŶĞ͕��ƐƐŽĐŝĂƚŝŽŶ�ŽĨ�^ƚĂƚƵƚŽƌǇ�,ĞĂůƚŚ /ŶƐƵƌĂŶĐĞ�WŚǇƐŝĐŝĂŶƐ͕��ĂǀĂƌŝĂ͕�'ĞƌŵĂŶǇ�ƌ͘�ƌĞƌ͘�ŶĂƚ͘�>ĞďƌĞĐŚƚ�ǀŽŶ�<ůŝƚǌŝŶŐ͕�WŚ͘�͕͘ ,ĞĂĚ͕�/ŶƐƚŝƚƵƚĞ�ŽĨ��ŶǀŝƌŽŶ͘�WŚǇƐŝĐƐ͖��ǆͲ,ĞĂĚ͕��ůŝŶŝĐĂů�ZĞƐĞĂƌĐŚ͕�&ƌŝďŽƵƌŐ�DĞĚŝĐĂů�hŶŝǀĞƌƐŝƚǇ͕�'ĞƌŵĂŶǇ�ƌ͘^Đ͘�&ůŽƌŝĂŶ�D͘�<ƂŶŝŐ͕�WŚ͘�͕͘�&ůŽƌŝĂŶ�<ƂŶŝŐ �ŶƚĞƌƉƌŝƐĞƐ�;&<�Ϳ�'ŵď,͕�DƵŶŝĐŚ͕�'ĞƌŵĂŶǇ�ƌ͘�hůƌŝĐŚ�tĂƌŶŬĞ͕�WŚ͘�͕͘ �ŝŽŶŝŬͲ/ŶƐƚŝƚƵƚ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�^ĂĂƌůĂŶĚĞƐ͕�'ĞƌŵĂŶǇ�������
'ƌĞĞĐĞ�ƌ͘ �ĚĂŵĂŶƚŝĂ�&͘�&ƌĂŐŽƉŽƵůŽƵ͕��D͘^Đ͕͘�WŚ͘�͕͘ �ĞƉĂƌƚŵĞŶƚ�ŽĨ��Ğůů��ŝŽůŽŐǇ�Θ��ŝŽƉŚǇƐŝĐƐ͕��ŝŽůŽŐǇ�&ĂĐƵůƚǇ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƚŚĞŶƐ͕�'ƌĞĞĐĞ��ƌ͘��ŚƌŝƐƚŽƐ�'ĞŽƌŐŝŽƵ͕�WŚ͘�͕͘ �ŝŽůŽŐǇ��ĞƉĂƌƚŵĞŶƚ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�WĂƚƌĂƐ͕�'ƌĞĞĐĞWƌŽĨ͘��ŵĞƌŝƚƵƐ�>ƵŬĂƐ�,͘�DĂƌŐĂƌŝƚŝƐ͕�WŚ͘�͕͘��ĞƉƚƐ͘��Ğůů��ŝŽůŽŐǇ͕�ZĂĚŝŽďŝŽůŽŐǇ�Θ��ŝŽƉŚǇƐŝĐƐ͕��ŝŽůŽŐǇ�&ĂĐƵůƚǇ͕�hŶŝǀ͘�ŽĨ��ƚŚĞŶƐ͕�'ƌĞĞĐĞ�ƌ͘��ŝŬĂƚĞƌŝŶŝ�^ŬŽƵƌŽůŝĂŬŽƵ͕�D͘^Đ͕͘�WŚ͘�͕͘��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ�dĞĐŚŶŽůŽŐǇ��ŶŐŝŶĞĞƌŝŶŐ͕ dĞĐŚŶŽůŽŐŝĐĂů��ĚƵĐĂƚŝŽŶĂů�/ŶƐƚŝƚƵƚĞ�ŽĨ��ƚŚĞŶƐ͕�'ƌĞĞĐĞ�ƌ͘�^ƚĞůŝŽƐ����ŝŶĞůŝƐ͕ D�͕�,ĞůůĞŶŝĐ��ĂŶĐĞƌ�^ŽĐŝĞƚǇͲ<ĞĨĂůŽŶŝĂ͕�'ƌĞĞĐĞ
/ĐĞůĂŶĚ�ƌ͘��ĞŽŶ�ZĂŵŽŶ͕�WŚ͘�͕͘��ĨĨŝůŝĂƚĞ�WƌŽĨĞƐƐŽƌ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�tĂƐŚŝŶŐƚŽŶ͕�h^�͖�WƌŽĨĞƐƐŽƌ͕�ZĞǇŬũĂǀŝŬ�hŶŝǀĞƌƐŝƚǇ͕�/ĐĞůĂŶĚ
/ŶĚŝĂWƌŽĨ͘��ƌ͘��͘��͘��ĂŶĞƌũĞĞ͕�WŚ͘�͕͘�&ŵƌ͘�,ĞĂĚ͕��ŶǀŝƌŽŶŵĞŶƚĂů��ŝŽĐŚĞŵŝƐƚƌǇ�Θ�DŽůĞĐƵůĂƌ��ŝŽůŽŐǇ�>ĂďŽƌĂƚŽƌǇ͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŝŽĐŚĞŵŝƐƚƌǇ͕

hŶŝǀĞƌƐŝƚǇ��ŽůůĞŐĞ�ŽĨ�DĞĚŝĐĂů�^ĐŝĞŶĐĞƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ĞůŚŝ͕�/ŶĚŝĂ



ϱ

WƌŽĨ͘�:ŝƚĞŶĚƌĂ��ĞŚĂƌŝ͕�WŚ͘�͕͘��ǆͲ�ĞĂŶ͕�:ĂǁĂŚĂƌůĂů�EĞŚƌƵ�hŶŝǀĞƌƐŝƚǇ͖�ƉƌĞƐĞŶƚůǇ͕��ŵĞƌŝƚƵƐ�WƌŽĨĞƐƐŽƌ͕��ŵŝƚǇ�hŶŝǀĞƌƐŝƚǇ͕�/ŶĚŝĂWƌŽĨ͘��ƌ͘�DĂĚŚƵŬĂƌ�^ŚŝǀĂũŝƌĂŽ��ĂŵĂ͕�/ŶƐƚŝƚƵƚĞ�ŽĨ�tŝůĚůŝĨĞ�sĞƚĞƌŝŶĂƌǇ�ZĞƐĞĂƌĐŚ͕�/ŶĚŝĂ�ƐƐŽĐŝĂƚĞ�WƌŽĨ͘��ƌ��ŵĂƌũŽƚ��ŚĂŵŝ͕�WŚ�͕͘ >ŽǀĞůǇ�WƌŽĨĞƐƐŝŽŶĂů�hŶŝǀĞƌƐŝƚǇ͕�WŚĂŐǁĂƌĂ͕�WƵŶũĂď͕ /ŶĚŝĂ�ƌ͘�<ĂǀŝŶĚƌĂ�<͘�<ĞƐĂƌŝ͕�D��͕�WŚ͘�͕͘ ZĞƐŝĚĞŶƚ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶƚŝƐƚ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ĂƐƚĞƌŶ�&ŝŶůĂŶĚ͕ &ŝŶůĂŶĚ͖��ƐƐŝƐƚĂŶƚ�WƌŽĨĞƐƐŽƌ͕:ĂŝƉƵƌ�EĂƚŝŽŶĂů hŶŝǀĞƌƐŝƚǇ͕�/ŶĚŝĂ�
WƌŽĨ͘�'ŝƌŝƐŚ�<ƵŵĂƌ͕�WŚ͘�͕͘��ůĞĐƚƌŝĐĂů��ŶŐŝŶĞĞƌŝŶŐ��ĞƉĂƌƚŵĞŶƚ͕�/ŶĚŝĂŶ�/ŶƐƚŝƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕��ŽŵďĂǇ͕ /ŶĚŝĂ
�ƌ͘�WĂďƌŝƚĂ�DĂŶĚĂů WŚ�͕͘�ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�/ŶĚŝĂŶ�/ŶƐƚŝƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕�<ĂŶƉƵƌ͕ /ŶĚŝĂ
WƌŽĨ͘�ZĂƐŚŵŝ�DĂƚŚƵƌ͕�WŚ͘�͕͘�,ĞĂĚ͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝŽůŽŐǇ͕��ůů�/ŶĚŝĂ�/ŶƐƚŝƚƵƚĞ�ŽĨ�DĞĚŝĐĂů�^ĐŝĞŶĐĞƐ͕�EĞǁ��ĞůŚŝ͕�/ŶĚŝĂ
^ŝǀĂŶŝ�^ĂƌĂǀĂŶĂŵƵƚƚƵ͕D͘^Đ͕͘�D͘WŚŝů͕͘��ĞƉƚ͘��ĚǀĂŶĐĞĚ��ŽŽůŽŐǇ�ĂŶĚ��ŝŽƚĞĐŚŶŽůŽŐǇ͕�>ŽǇŽůĂ��ŽůůĞŐĞ͕��ŚĞŶŶĂŝ͕�/ŶĚŝĂ
E͘E͘�^ĂƌĞĞƐŚ͕�WŚ͘�͕͘�DĞůĂŬĂ�DĂŶŝƉĂů�DĞĚŝĐĂů��ŽůůĞŐĞ͕�DĂŶŝƉĂů�hŶŝǀĞƌƐŝƚǇ͕�/ŶĚŝĂ�
Z͘^͘�^ŚĂƌŵĂ͕�D�͕ ^ƌ͘��ĞƉƵƚǇ��ŝƌĞĐƚŽƌ�'ĞŶĞƌĂů͕�^ĐŝĞŶƚŝƐƚ�Ͳ '�Θ��ŚŝĞĨ��ŽŽƌĚŝŶĂƚŽƌ�Ͳ �D&�WƌŽũĞĐƚ͕�/ŶĚŝĂŶ��ŽƵŶĐŝů�ŽĨ�DĞĚŝĐĂů�ZĞƐĞĂƌĐŚ͕
�ĞƉƚ͘�ŽĨ�,ĞĂůƚŚ�ZĞƐĞĂƌĐŚ͕�DŝŶŝƐƚƌǇͬ,ĞĂůƚŚ ĂŶĚ�&ĂŵŝůǇ�tĞůĨĂƌĞ͕�'ŽǀĞƌŶŵĞŶƚ ŽĨ�/ŶĚŝĂ͕ EĞǁ��ĞůŚŝ͕�/ŶĚŝĂ
WƌŽĨ͘��ƌ͘��ŽƌĂŝƌĂũ�^ƵĚĂƌƐĂŶĂŵ͕ D͘^Đ͕͘�D͘�Ě͕͘ WŚ͘�͕͘ &ĞůůŽǁ�Ͳ EĂƚŝŽŶĂů��ĐĂĚĞŵǇ�ŽĨ��ŝŽůŽŐŝĐĂů�^ĐŝĞŶĐĞƐ͕�WƌŽĨ͘�ŽĨ��ŽŽůŽŐǇ͕�
�ŝŽƚĞĐŚŶŽůŽŐǇ ĂŶĚ �ŝŽŝŶĨŽƌŵĂƚŝĐƐ͕��ĞƉƚ͘��ĚǀĂŶĐĞĚ����ŽŽůŽŐǇ�Θ��ŝŽƚĞĐŚŶŽůŽŐǇ͕�>ŽǇŽůĂ��ŽůůĞŐĞ͕��ŚĞŶŶĂŝ͕�^ŽƵƚŚ /ŶĚŝĂ

/ƌĂŶ ;/ƐůĂŵŝĐ�ZĞƉƵďůŝĐ�ŽĨͿWƌŽĨ͘��ƌ͘�^ŽŚĞŝůĂ �ďĚŝ͕�WŚ͘�͕͘�WŚǇƐŝĐƐ͕�/ƐůĂŵŝĐ��ǌĂĚ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�^ĂĨĂĚĂƐŚƚ͕�dĞŚƌĂŶ͕�/ƌĂŶWƌŽĨ͘�'͘�͘�:ĞůŽĚĂƌ͕��͘s͘D͕͘�WŚ͘�͕͘�WŚǇƐŝŽůŽŐǇ͕�^ĐŚŽŽů�ŽĨ�sĞƚĞƌŝŶĂƌǇ�DĞĚŝĐŝŶĞ͕�^ŚŝƌĂǌ�hŶŝǀĞƌƐŝƚǇ͕�/ƌĂŶWƌŽĨ͘�,ĂŵŝĚ�DŽďĂƐŚĞƌŝ͕�WŚ͘�͕͘ ,ĞĂĚ��Z�͖�,ĞĂĚ͕�DĞŵďƌĂŶĞ��ŝŽƉŚǇƐŝĐƐΘDĂĐƌŽŵŽůĞĐƵůĞƐ�>Ăď͖/ŶƐƚŝƚ͘�ŝŽĐŚĞŵŝƐƚƌǇΘ�ŝŽƉŚǇƐŝĐƐ͕hŶŝǀĞƌƐŝƚǇ͕dĞŚƌĂŶ͕/ƌĂŶWƌŽĨ͘��^ĞǇĞĚ�DŽŚĂŵŵĂĚ�DĂŚĚĂǀŝ͕�WŚ�͕͘ �ĞƉƚ�ŽĨ��ŝŽůŽŐǇ͕�^ĐŝĞŶĐĞ�ĂŶĚ�ZĞƐĞĂƌĐŚ͕�/ƐůĂŵŝĐ��ǌĂĚ�hŶŝǀĞƌƐŝƚǇ͕�dĞŚƌĂŶ͕ /ƌĂŶWƌŽĨ͘�^͘D͘:͘�DŽƌƚĂǌĂǀŝ͕�WŚ͘�͕͘�,ĞĂĚ͕�DĞĚŝĐĂů�WŚǇƐŝĐƐ�Θ��ŶŐŝŶĞĞƌŝŶŐ͖��ŚĂŝƌ͕�E/�Z�WƌŽƚĞĐƚŝŽŶ�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ͕�^ŚŝƌĂǌ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�DĞĚŝĐĂů�^ĐŝĞŶĐĞƐ͕�/ƌĂŶWƌŽĨ͘��ŵŝƌŶĂĚĞƌ��ŵĂŵŝ�ZĂǌĂǀŝ͕�WŚ͘�͕͘��ůŝŶŝĐĂů��ŝŽĐŚĞŵ͕͘�EĂƚŝŽŶĂů�dƵŵŽƌ��ĂŶŬ͕��ĂŶĐĞƌ�/ŶƐƚŝƚƵƚĞ͕�dĞŚƌĂŶ�hŶŝǀ͘�DĞĚŝĐĂů�^ĐŝĞŶĐĞƐ͕�/ƌĂŶ�ƌ͘�DĂƐŽŽĚ�^ĞƉĞŚƌŝŵĂŶĞƐŚ͕�WŚ͘�͕͘ 'ĂƐƚƌŽĞŶƚĞƌŽŚĞƉĂƚŽůŽŐǇ�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ͕�^ŚŝƌĂǌ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�DĞĚŝĐĂů�^ĐŝĞŶĐĞƐ͕�/ƌĂŶWƌŽĨ͘��ƌ͘�DŽŚĂŵŵĂĚ�^ŚĂďĂŶŝ͕�WŚ͘�͕͘ EĞƵƌŽƉŚǇƐŝŽůŽŐǇ͕�<ĞƌŵĂŶ�EĞƵƌŽƐĐŝĞŶĐĞ�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ͕�/ƌĂŶ��
/ƐƌĂĞů�DŝĐŚĂĞů�WĞůĞŐ͕D͘^Đ͕͘�ƌĂĚŝŽ ĐŽŵŵƵŶŝĐĂƚŝŽŶƐ�ĞŶŐŝŶĞĞƌ�ĂŶĚ�ƌĞƐĞĂƌĐŚĞƌ͕�dĞĐŚŶŝŽŶ�Ͳ /ƐƌĂĞů�/ŶƐƚŝƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕�/ƐƌĂĞů�ƌ͘�zĂĞů�^ƚĞŝŶ͕�D�͕ ,ĞďƌĞǁ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�:ĞƌƵƐĂůĞŵ͕�,ĂĚĂƐƐĂŚ�DĞĚŝĐĂů��ĞŶƚĞƌ͕�/ƐƌĂĞů�ƌ͘��ĂŶŶǇ�tŽůĨ͕�D�͕ WĞĚŝĂƚƌŝĐŝĂŶ�ĂŶĚ�'ĞŶĞƌĂů�WƌĂĐƚŝƚŝŽŶĞƌ͕�^ŚĞƌƵƚĞǇ��ƌŝƵƚ��ůĂůŝƚ͕ ^ŚƌŽŶ�^ŚŽŵƌŽŶ�ĚŝƐƚƌŝĐƚ͕�/ƐƌĂĞů��ƌ͘�ZŽŶŶŝ�tŽůĨ͕�D�͕��ƐƐŽĐ͘��ůŝŶŝĐĂů�WƌŽĨĞƐƐŽƌ͕�,ĞĂĚ�ŽĨ��ĞƌŵĂƚŽůŽŐǇ�hŶŝƚ͕�<ĂƉůĂŶ�DĞĚŝĐĂů��ĞŶƚĞƌ͕�ZĞŚŽǀŽƚ͕�/ƐƌĂĞů
/ƚĂůǇWƌŽĨ͘�^ĞƌŐŝŽ��ĚĂŵŽ͕�WŚ͘�͕͘�>Ă�^ĂƉŝĞŶǌĂ�hŶŝǀĞƌƐŝƚǇ͕�ZŽŵĞ͕�/ƚĂůǇWƌŽĨ͘�&ĞƌŶĂŶĚĂ��ŵŝĐĂƌĞůůŝ͕ WŚ͘�͕͘ �ƉƉůŝĞĚ��ŝŽůŽŐǇ͕��ĞƉƚ͘�ŽĨ�,ĞĂůƚŚ͕�>ŝĨĞ�ĂŶĚ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�>Ζ�ƋƵŝůĂ͕�/ƚĂůǇ�ƌ͘�WĂƐƋƵĂůĞ��ǀŝŶŽ͕�WŚ͘�͕͘ /E�/>�ZĞƐĞĂƌĐŚ�^ĞĐƚŝŽŶ͕�ZŽŵĞ͕�/ƚĂůǇ�ƌ͘�&ŝŽƌĞůůĂ��ĞůƉŽŐŐŝ͕�WŚ͘�͕͘�&/�dW͕ �ŝƌĞĐƚŽƌ͕��ĞƐĂƌĞ�DĂůƚŽŶŝ��ĂŶĐĞƌ�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ͕�ZĂŵĂǌǌŝŶŝ�/ŶƐƚŝƚƵƚĞ͕�/ƚĂůǇWƌŽĨ͘�'ŝŽǀĂŶŶŝ��ŝ��ŽŶĂǀĞŶƚƵƌĂ͕�WŚ�͕�^ĐŚŽŽů�ŽĨ�DĞĚŝĐŝŶĞ͕�Η'͘�ĚΖ�ŶŶƵŶǌŝŽΗ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ŚŝĞƚŝͲWĞƐĐĂƌĂ͕�/ƚĂůŝĂWƌŽĨ͘ �ŵĂŶƵĞůĞ��ĂůĂďƌŽ͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ�ĂŶĚ��ĂƌƚŚ�^ĐŝĞŶĐĞƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�DĞƐƐŝŶĂ͕�/ƚĂůǇWƌŽĨ͘�&ƌĂŶĐŽ��ĞƌǀĞůůĂƚŝ͕�WŚ͘�͕͘ �ĞƉĂƌƚŵĞŶƚ�ŽĨ�>ŝĨĞ�^ĐŝĞŶĐĞ�ĂŶĚ��ŝŽƚĞĐŚŶŽůŽŐǇ͕�^ĞĐƚŝŽŶ�ŽĨ�'ĞŶĞƌĂů�WŚǇƐŝŽůŽŐǇ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�&ĞƌƌĂƌĂ͕�/ƚĂůǇsĂůĞ��ƌŽĐĞƚƚĂ͕�WŚ͘�͘��ĂŶĚŝĚĂƚĞ͕��ŝŽŵŽůĞĐƵůĂƌ�ĂŶĚ�WŚĂƌŵĂĐĞƵƚŚŝĐĂů�^ĐŝĞŶĐĞƐ͕ Η'͘�ĚΖ�ŶŶƵŶǌŝŽΗ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ŚŝĞƚŝ͕�/ƚĂůǇWƌŽĨ͘�^ƚĞĨĂŶŽ�&ĂůŽŶĞ͕�WŚ͘�͕͘ ZĞƐĞĂƌĐŚĞƌ�ŝŶ��ƉƉůŝĞĚ��ŝŽůŽŐǇ͕��ĞƉƚ͘�ŽĨ�,ĞĂůƚŚ͕�>ŝĨĞΘ�ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�>Ζ�ƋƵŝůĂ͕�/ƚĂůǇWƌŽĨ͘��ƌ͘�^ƉĞƌŝĚŝŽŶĞ�'ĂƌďŝƐĂ͕�ƌĞƚ͘ ^ĞŶŝŽƌ�^ĐŚŽůĂƌ͕��ĞƉƚ͘��ŝŽŵĞĚŝĐĂů�^ĐŝĞŶĐĞƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�WĂĚŽǀĂ͕�/ƚĂůǇ�ƌ͘�^ĞƚƚŝŵŝŽ�'ƌŝŵĂůĚŝ͕�WŚ͘�͕͘��ƐƐŽĐŝĂƚĞ�^ĐŝĞŶƚŝƐƚ͕�EĂƚŝŽŶĂů�ZĞƐĞĂƌĐŚ��ŽƵŶĐŝů͕�/ƚĂůǇWƌŽĨ͘�>ŝǀŝŽ�'ŝƵůŝĂŶŝ͕�WŚ͘�͕͘��ŝƌĞĐƚŽƌ�ŽĨ�ZĞƐĞĂƌĐŚ͕�/ƚĂůŝĂŶ�,ĞĂůƚŚ�EĂƚŝŽŶĂů�^ĞƌǀŝĐĞ͕�ZŽŵĞͲ&ůŽƌĞŶĐĞͲ�ŽǌĞŶ͖�^ƉŽŬĞƐŵĂŶ͕�/��D^Ͳ/ŶƚĞƌŶĂƚŝŽŶĂů �ŽŵŵŝƐƐŝŽŶ�ĨŽƌ��ůĞĐƚƌŽŵĂŐŶĞƚŝĐ�^ĂĨĞƚǇ͕�/ƚĂůǇ�WƌŽĨ͘��ƌ͘��ŶŐĞůŽ�>ĞǀŝƐ͕�D�͕ �ĞƉƚ͘�DĞĚŝĐĂů�^ĐŝĞŶĐĞƐ͕�WĂĚƵĂ�hŶŝǀĞƌƐŝƚǇ͕�/ƚĂůǇWƌŽĨ͘�^ĂůǀĂƚŽƌĞ�DĂŐĂǌƶ͕�WŚ͘�͕͘ �ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ�ĂŶĚ�^ĐŝĞŶĐĞ͕�DĞƐƐŝŶĂ�hŶŝǀĞƌƐŝƚǇ͕�/ƚĂůǇ�ƌ͘�&ŝŽƌĞŶǌŽ�DĂƌŝŶĞůůŝ͕�WŚ͘�͕͘ ZĞƐĞĂƌĐŚĞƌ͕�DŽůĞĐƵůĂƌ�'ĞŶĞƚŝĐƐ /ŶƐƚŝƚƵƚĞ�ŽĨ�ƚŚĞ�EĂƚŝŽŶĂů�ZĞƐĞĂƌĐŚ��ŽƵŶĐŝů͕�/ƚĂůǇ�ƌ͘��ƌŝĂŶŶĂ�WŽŵƉŝůŝŽ͕�WŚ�͕ �ĞƉƚ͘ DĞĚŝĐĂů͕�KƌĂů Θ �ŝŽƚĞĐŚŶŽůŽŐŝĐĂů�^ĐŝĞŶĐĞƐ͘�Η'͘��Ζ�ŶŶƵŶǌŝŽΗ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ŚŝĞƚŝͲWĞƐĐĂƌĂ͕�/ƚĂůǇ������������������������������������������������������������������������������
WƌŽĨ͘��ƌ͘�ZĂŽƵů�^ĂŐŐŝŶŝ͕�D�͕ ^ĐŚŽŽů�ŽĨ�DĞĚŝĐŝŶĞ͕�hŶŝǀĞƌƐŝƚǇ�'͘��Ζ�ŶŶƵŶǌŝŽ͕��ŚŝĞƚŝ͕�/ƚĂůǇ
�ƌ͘�DŽƌĂŶĚŽ ^ŽĨĨƌŝƚƚŝ͕�D�͕ ,ŽŶŽƌĂƌǇ�WƌĞƐŝĚĞŶƚ͕�EĂƚŝŽŶĂů�/ŶƐƚŝƚƵƚĞ�ĨŽƌ�ƚŚĞ�^ƚƵĚǇ�ĂŶĚ��ŽŶƚƌŽů�ŽĨ��ĂŶĐĞƌ�ĂŶĚ��ŶǀŝƌŽŶŵĞŶƚĂů��ŝƐĞĂƐĞƐ͕
�͘ZĂŵĂǌǌŝŶŝ͕��ŽůŽŐŶĂ͘�/ƚĂůǇ���
WƌŽĨ͘�DĂƐƐŝŵŽ�^ƉĞƌŝŶŝ͕�WŚ͘�͕͘��ĞŶƚĞƌ�ĨŽƌ�/ŶƚĞƌͲhŶŝǀĞƌƐŝƚǇ�ZĞƐĞĂƌĐŚ�ŽŶ ^ƵƐƚĂŝŶĂďůĞ��ĞǀĞůŽƉŵĞŶƚ͕�ZŽŵĞ͕�/ƚĂůǇ
:ĂƉĂŶWƌŽĨ͘�dƐƵǇŽƐŚŝ�,ŽŶĚŽƵ͕�WŚ͘�͕͘ 'ƌĂĚƵĂƚĞ�^ĐŚŽŽů�ŽĨ�^ĐŝĞŶĐĞ͕�dŽŚŽŬƵ�hŶŝǀĞƌƐŝƚǇ͕�:ĂƉĂŶWƌŽĨ͘�,ŝĚĞƚĂŬĞ�DŝǇĂƚĂ͕�WŚ͘�͕͘��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�dŽŚŽŬƵ�hŶŝǀĞƌƐŝƚǇ͕�:ĂƉĂŶ���������
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:ŽƌĚĂŶWƌŽĨ͘�DŽŚĂŵŵĞĚ�^͘,͘��ů�^ĂůĂŵĞŚ͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ůĞĐƚƌŝĐĂů��ŶŐŝŶĞĞƌŝŶŐ͕��ŵĞƌŝĐĂŶ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�DĂĚĂďĂ͕�:ŽƌĚĂŶ
<ĂǌĂŬŚƐƚĂŶWƌŽĨ͘��ƌ͕ dŝŵƵƌ�^ĂůŝĞǀ͕�D�͕�WŚ͘�͕͘ >ŝĨĞ�^ĐŝĞŶĐĞƐ͕�EĂǌĂƌďĂǇĞǀ�hŶŝǀĞƌƐŝƚǇ͕�<ĂǌĂŬŚƐƚĂŶ͖�/ŶƐƚŝƚƵƚĞ�DĞĚŝĐĂů�^ĐŝĞŶĐĞͬdĞĐŚŶŽůŽŐǇ͕
hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƵŶĚĞĞ͕�h<
EĞǁ��ĞĂůĂŶĚ��ƌ͘��ƌƵĐĞ�ZĂƉůĞǇ͕��^Đ͕�DWŚŝů͕�WŚ͘�͕͘�WƌŝŶĐŝƉĂů��ŽŶƐƵůƚŝŶŐ�^ĐŝĞŶƚŝƐƚ͕��ƚŬŝŶƐŽŶ�Θ�ZĂƉůĞǇ��ŽŶƐƵůƚŝŶŐ�>ƚĚ͕͘�EĞǁ��ĞĂůĂŶĚ
EŝŐĞƌŝĂ�ƌ͘�/ĚŽǁƵ��ǇŝƐĂƚ�KďĞ͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŽŽůŽŐǇ͕�&ĂĐƵůƚǇ�ŽĨ�^ĐŝĞŶĐĞ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�>ĂŐŽƐ͕��ŬŽŬĂ͕�>ĂŐŽƐ͕�EŝŐĞƌŝĂ
WƌŽĨ͘�KůĂƚƵŶĚĞ�DŝĐŚĂĞů�KŶŝ�͕�WŚ͘�͕�ZĂĚŝĂƚŝŽŶ�Θ�,ĞĂůƚŚ�WŚǇƐŝĐƐ͕�>ĂĚŽŬĞ��ŬŝŶƚŽůĂ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕�KŐďŽŵŽƐŽ͕�EŝŐĞƌŝĂ
KŵĂŶWƌŽĨ͘�EĂũĂŵ�^ŝĚĚŝƋŝ͕�D��^͕�WŚ͘�͕͘�,ƵŵĂŶ�^ƚƌƵĐƚƵƌĞ͕�KŵĂŶ�DĞĚŝĐĂů��ŽůůĞŐĞ͕ KŵĂŶ
WŽůĂŶĚ�ƌ͘�WĂǁĞů��ŽĚĞƌĂ͕�WŚĂƌŵ͘��͕͘��ĞƉĂƌƚŵĞŶƚ�ŽĨ�DŝĐƌŽǁĂǀĞ�^ĂĨĞƚǇ͕�DŝůŝƚĂƌǇ�/ŶƐƚŝƚƵƚĞ�ŽĨ�,ǇŐŝĞŶĞ�ĂŶĚ��ƉŝĚĞŵŝŽůŽŐǇ͕�WŽůĂŶĚWƌŽĨ͘��ƌ͘�^ƚĂŶŝƐůĂǁ�^ǌŵŝŐŝĞůƐŬŝ͕�D�͕�WŚ͘�͕͘DŝůŝƚĂƌǇ /ŶƐƚŝƚƵƚĞ�ŽĨ�,ǇŐŝĞŶĞ�ĂŶĚ��ƉŝĚĞŵŝŽůŽŐǇ͕�WŽůĂŶĚ
ZŽŵĂŶŝĂ�ůŝŶĂ��ŽďǌĂƌƵ͕��ŶŐŝŶĞĞƌ͕�EĂƚŝŽŶĂů�/ŶƐƚŝƚƵƚĞƐ�ZĞƐĞĂƌĐŚ�Θ��ĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�/ŶƐƚŝƚƵƚĞ�ŽĨ��ŽŶƐƚƌƵĐƚŝŽŶ�Θ�^ƵƐƚĂŝŶĂďŝůŝƚǇ͕�ZŽŵĂŶŝĂ
ZƵƐƐŝĂŶ�&ĞĚĞƌĂƚŝŽŶWƌŽĨ͘�sůĂĚŝŵŝƌ�E͘��ŝŶŚŝ͕�WŚ͘�͕͘��͘D͘WƌŽŬŚŽƌŽǀ�'ĞŶĞƌĂů�WŚǇƐŝĐƐ�/ŶƐƚŝƚƵƚĞ�ŽĨ�ƚŚĞ�ZƵƐƐŝĂŶ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ͖�D͘s͘>ŽŵŽŶŽƐŽǀ�DŽƐĐŽǁ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ
'U��2OHJ�*ULJR\HY��'6F���3K�'���'HSXW\�&KDLUPDQ��5XVVLDQ�1DWLRQDO�&RPPLWWHH�RQ�1RQ�,RQL]LQJ�5DGLDWLRQ�3URWHFWLRQ��5XVVLDQ�
)HGHUDWLRQ�WƌŽĨ͘�zƵƌǇ�'ƌŝŐŽƌǇĞǀ͕�D�͕��ŚĂŝƌŵĂŶ͕�ZƵƐƐŝĂŶ�EĂƚŝŽŶĂů��ŽŵŵŝƚƚĞĞ�ŽŶ�EŽŶͲ/ŽŶŝǌŝŶŐ�ZĂĚŝĂƚŝŽŶ�WƌŽƚĞĐƚŝŽŶ͕�ZƵƐƐŝĂŶ�&ĞĚĞƌĂƚŝŽŶ�ƌ͘��ŶƚŽŶ�DĞƌŬƵůŽǀ͕�WŚ͘�͕͘ ZƵƐƐŝĂŶ�EĂƚŝŽŶĂů��ŽŵŵŝƚƚĞĞ�ŽŶ�EŽŶͲ/ŽŶŝǌŝŶŐ�ZĂĚŝĂƚŝŽŶ�WƌŽƚĞĐƚŝŽŶ͕�DŽƐĐŽǁ͕�ZƵƐƐŝĂŶ�&ĞĚĞƌĂƚŝŽŶ�ƌ͘ DĂǆŝŵ�dƌƵƐŚŝŶ͕�WŚ�͕͘�<ĂǌĂŶ�&ĞĚĞƌĂů�hŶŝǀĞƌƐŝƚǇ͕ ZƵƐƐŝĂ
^ĞƌďŝĂ�ƌ͘�^ŶĞǌĂŶĂ�ZĂƵƐ��ĂůŝŶĚ͕�WŚ͘�͕͘�ZĞƐĞĂƌĐŚ��ƐƐŽĐŝĂƚĞ͕�/ŶƐƚŝƚƵƚĞ�ĨŽƌ��ŝŽůŽŐŝĐĂů�ZĞƐĞĂƌĐŚ�Η^ŝŶŝƐĂ�^ƚĂŶŬŽǀŝĐΗ͕��ĞůŐƌĂĚĞ͕�^ĞƌďŝĂWƌŽĨ͘��ĂŶŝĐĂ��ŝŵŝƚƌŝũĞǀŝĐ͕�WŚ͘�͕͘�sŝŶĐĂ�/ŶƐƚŝƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ĞůŐƌĂĚĞ͕�^ĞƌďŝĂ�ƌ͘�^ůĂĚũĂŶĂ�^ƉĂƐŝĐ͕�WŚ͘�͕͘ /ŶƐƚŝƚƵƚĞ�ĨŽƌ�DƵůƚŝĚŝƐĐŝƉůŝŶĂƌǇ�ZĞƐĞĂƌĐŚ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ĞůŐƌĂĚĞ͕�^ĞƌďŝĂ
^ůŽǀĂŬ�ZĞƉƵďůŝĐ�ƌ͘�/ŐŽƌ��ĞůǇĂĞǀ͕�WŚ͘�͕͘��ƌ͘^Đ͕͘ �ĂŶĐĞƌ�ZĞƐĞĂƌĐŚ�/ŶƐƚŝƚƵƚĞ͕�^ůŽǀĂŬ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞ͕��ƌĂƚŝƐůĂǀĂ͕�^ůŽǀĂŬ�ZĞƉƵďůŝĐ
^ŽƵƚŚ�<ŽƌĞĂ�;ZĞƉƵďůŝĐ�ŽĨ�<ŽƌĞĂͿWƌŽĨ͘�zŽƵŶŐ�,ǁĂŶ��ŚŶ͕�D�͕�WŚ͘�͕��ũŽƵ�hŶŝǀĞƌƐŝƚǇ�DĞĚŝĐĂů�^ĐŚŽŽů͕�^ŽƵƚŚ�<ŽƌĞĂ�WƌŽĨ͘�<ǁŽŶͲ^ĞŽŬ��ŚĂĞ͕�WŚ͘�͕͘DŽůĞĐƵůĂƌͲ�ůĞĐƚƌŽDĂŐŶĞƚŝĐ��ŝŽůŽŐǇ�>Ăď͕�<ǇƵŶŐƉŽŽŬ�EĂƚŝŽŶĂů�hŶŝǀĞƌƐŝƚǇ͕�^ŽƵƚŚ�<ŽƌĞĂ�WƌŽĨ͘��ƌ͘�zŽŽŶͲDǇŽƵŶŐ�'ŝŵŵ͕�WŚ͘�͕͘ ^ĐŚŽŽů�ŽĨ��ůĞĐƚƌŽŶŝĐƐ�ĂŶĚ��ůĞĐƚƌŝĐĂů��ŶŐŝŶĞĞƌŝŶŐ͕��ĂŶŬŽŽŬ�hŶŝǀĞƌƐŝƚǇ͕�^ŽƵƚŚ�<ŽƌĞĂWƌŽĨ͘��ƌ͘�DǇƵŶŐ��ŚĂŶ�'ǇĞ͕�WŚ͘�͕͘ ,ĂŶǇĂŶŐ�hŶŝǀĞƌƐŝƚǇ͕�^ŽƵƚŚ�<ŽƌĞĂ�WƌŽĨ͘��ƌ͘�DŝŶĂ�,Ă͕�D�͕��ĂŶŬŽŽŬ�hŶŝǀĞƌƐŝƚǇ͕�^ŽƵƚŚ�<ŽƌĞĂWƌŽĨ͘�^ĞƵŶŐͲ�ŚĞŽů�,ŽŶŐ͕ D�͕ /ŶũĞ�hŶŝǀĞƌƐŝƚǇ͕�^ŽƵƚŚ�<ŽƌĞĂ�WƌŽĨ͘��ŽŶŐ�,ǇƵŶ�<ŝŵ͕ WŚ͘�͕͘ �ĞƉƚ͘�ŽĨ�KƚŽƌŚŝŶŽůĂƌǇŶŐŽůŽŐǇͲ,ĞĂĚ�ĂŶĚ�EĞĐŬ�^ƵƌŐĞƌǇ͕�/ŶĐŚĞŽŶ�^ƚ͘�DĂƌǇΖƐ�,ŽƐƉŝƚĂů͕��ĂƚŚŽůŝĐ�hŶŝǀĞƌƐŝƚǇŽĨ <ŽƌĞĂ͕�^ŽƵƚŚ�<ŽƌĞĂ�WƌŽĨ͘�,ĂŬͲZŝŵ�<ŝŵ͕��ĞƉƚ͘ŽĨ WŚĂƌŵĂĐŽůŽŐǇ͕��ŽůůĞŐĞ�ŽĨ�DĞĚŝĐŝŶĞ͕��ĂŶŬŽŽŬ�hŶŝǀĞƌƐŝƚǇ͕ ^ŽƵƚŚ�<ŽƌĞĂ�WƌŽĨ͘�DǇĞƵŶŐ�:Ƶ�<ŝŵ͕�D�͕�WŚ͘�͕͘ �ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĂƚŽŵǇ͕��ĂŶŬŽŽŬ�hŶŝǀĞƌƐŝƚǇ��ŽůůĞŐĞ�ŽĨ�DĞĚŝĐŝŶĞ͕�^ŽƵƚŚ�<ŽƌĞĂWƌŽĨ͘�:ĂĞ�^ĞŽŶ�>ĞĞ͕�D�͕ �ĞƉĂƌƚŵĞŶƚ�ŽĨ�DŽůĞĐƵůĂƌ�DĞĚŝĐŝŶĞ͕�E,��hŶŝǀĞƌƐŝƚǇ��ŽůůĞŐĞ�ŽĨ�DĞĚŝĐŝŶĞ͕�/ŶĐŚĞŽŶ�ϮϮϮϭϮ͕�^ŽƵƚŚ�<ŽƌĞĂWƌŽĨ͘�zƵŶͲ^ŝů�>ĞĞ͕�WŚ͘�͕͘��ǁŚĂ�tŽŵĂŶ͛Ɛ�hŶŝǀĞƌƐŝƚǇ͕�^ŽƵƚŚ�<ŽƌĞĂWƌŽĨ͘��ƌ͘�zŽŽŶͲtŽŶ�<ŝŵ͕�D�͕�WŚ͘�͕͘ ,ĂůůǇŵ�hŶŝǀĞƌƐŝƚǇ�^ĐŚŽŽů�ŽĨ�DĞĚŝĐŝŶĞ͕ ^ŽƵƚŚ�<ŽƌĞĂWƌŽĨ͘�:ƵŶŐ�<ĞŽŐ WĂƌŬ͕�WŚ͘�͕͘�>ŝĨĞ�^ĐŝĞŶĐĞ�Θ��ŝŽƚĞĐŚ͖��ŝƌ͕͘�ZĞƐĞĂƌĐŚ�/ŶƐƚŝƚ͘ŽĨ��ŝŽƚĞĐŚŶŽůŽŐǇ͕��ŽŶŐŐƵŬ�hŶŝǀĞƌƐŝƚǇ͕�^ŽƵƚŚ�<ŽƌĞĂ�WƌŽĨ͘�^ƵŶŐŵĂŶ�WĂƌŬ͕�WŚ͘�͕͘ /ŶƐƚŝƚƵƚĞ�ŽĨ�DĞĚŝĐĂů�^ĐŝĞŶĐĞƐ͕�^ĐŚŽŽů�ŽĨ�DĞĚŝĐŝŶĞ͕�,ĂůůǇŵ�hŶŝǀĞƌƐŝƚǇ͕�^ŽƵƚŚ�<ŽƌĞĂ�WƌŽĨ͘�<ŝǁŽŶ�^ŽŶŐ͕ WŚ͘�͕͘ �ĞƉƚ͘�ŽĨ��ŚĞŵŝƐƚƌǇ͕�zŽŶƐĞŝ�hŶŝǀĞƌƐŝƚǇ͕�^ŽƵƚŚ�<ŽƌĞĂ�
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^ƉĂŝŶWƌŽĨ͘��ƌ͘�DŝŐƵĞů��ůĐĂƌĂǌ͕�D�͕�WŚ͘�͕͘ ZĂĚŝŽůŽŐǇ�ĂŶĚ�WŚǇƐŝĐĂů�DĞĚŝĐŝŶĞ͕�&ĂĐƵůƚǇ�ŽĨ�DĞĚŝĐŝŶĞ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�DƵƌĐŝĂ͕�^ƉĂŝŶ�ƌ͘��ůĨŽŶƐŽ��ĂůŵŽƌŝ͕�WŚ͘�͕͘��ŝŽůŽŐŝƐƚ͕��ŽŶƐĞũĞƌşĂ�ĚĞ�DĞĚŝŽ��ŵďŝĞŶƚĞ͕�:ƵŶƚĂ�ĚĞ��ĂƐƚŝůůĂ�Ǉ�>ĞſŶ͕�^ƉĂŝŶWƌŽĨ͘�:͘>͘��ĂƌĚĂƐĂŶŽ͕��͘^Đ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ůĐĂůĄ͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ�DĞĚŝĐĂů�^ƉĞĐŝĂůƚŝĞƐ͕�DĂĚƌŝĚ͕�^ƉĂŝŶ�ƌ͘��ůĂƵĚŝŽ�'ſŵĞǌͲWĞƌƌĞƚƚĂ͕�D�͕�WŚ͘�͕͘�>Ă�&Ğ�hŶŝǀĞƌƐŝƚǇ�,ŽƐƉŝƚĂů͕�sĂůĞŶĐŝĂ͕�^ƉĂŝŶ�
WƌŽĨ͘ �ƌ͘�DŝŐƵĞů�>ſƉĞǌͲ>ĄǌĂƌŽ͕�WŚ�͕͘���ƐƐŽĐŝĂƚĞ�WƌŽĨĞƐƐŽƌ͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚĂƌŵĂĐŽůŽŐǇ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ ^ĞǀŝůůĞ͕�^ƉĂŝŶ
WƌŽĨ͘��ƌ͘��ůĞŶĂ�>ŽƉĞǌ�DĂƌƚŝŶ͕�WŚ͘�͕͘�,ƵŵĂŶ��ŶĂƚŽŵǇ͕�&ĂĐƵůƚĂĚ�ĚĞ�DĞĚŝĐŝŶĂ͕�hŶŝǀĞƌƐŝĚĂĚ�ĚĞ ^ĂŶƚŝĂŐŽ�ĚĞ��ŽŵƉŽƐƚĞůĂ͕�^ƉĂŝŶ
WƌŽĨ͘��ŶƌŝƋƵĞ��͘�EĂǀĂƌƌŽ͕�WŚ͘�͕͘ �ĞƉĂƌƚŵĞŶƚ�ŽĨ��ƉƉůŝĞĚ�WŚǇƐŝĐƐ�ĂŶĚ��ůĞĐƚƌŽŵĂŐŶĞƚŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�sĂůĞŶĐŝĂ͕�^ƉĂŝŶ
^ǁĞĚĞŶ�ƌ͘�DŝĐŚĂĞů��ĂƌůďĞƌŐ͕�D^Đ͕�PƌĞďƌŽ�hŶŝǀĞƌƐŝƚǇ�,ŽƐƉŝƚĂů͕�^ǁĞĚĞŶ��ƌ͘�>ĞŶŶĂƌƚ�,ĂƌĚĞůů͕�D�͕�WŚ͘�͕͘�hŶŝǀĞƌƐŝƚǇ�,ŽƐƉŝƚĂů͕�PƌĞďƌŽ͕�^ǁĞĚĞŶ�WƌŽĨ͘�KůůĞ�:ŽŚĂŶƐƐŽŶ͕�WŚ͘�͕͘��ǆƉĞƌŝŵĞŶƚĂů��ĞƌŵĂƚŽůŽŐǇ�hŶŝƚ͕��ĞƉƚ͘�ŽĨ�EĞƵƌŽƐĐŝĞŶĐĞ͕�<ĂƌŽůŝŶƐŬĂ�/ŶƐƚŝƚƵƚĞ͕�^ǁĞĚĞŶ�ƌ͘��Ğƌƚŝů�Z͘�WĞƌƐƐŽŶ͕�WŚ͘�͕͘�D�͕�>ƵŶĚ�hŶŝǀĞƌƐŝƚǇ͕�^ǁĞĚĞŶ^ĞŶŝŽƌ�WƌŽĨ͘��ƌ͘�>ĞŝĨ�^ĂůĨŽƌĚ͕�D�͘��ĞƉĂƌƚŵĞŶƚ�ŽĨ�EĞƵƌŽƐƵƌŐĞƌǇ͕��ŝƌĞĐƚŽƌ͕�ZĂƵƐŝŶŐ�>ĂďŽƌĂƚŽƌǇ͕�>ƵŶĚ�hŶŝǀĞƌƐŝƚǇ͕�^ǁĞĚĞŶ�ƌ͘�&ƌĞĚƌŝŬ�^ƂĚĞƌƋǀŝƐƚ͕�WŚ͘�͕͘��ƚƌ͘�ĨŽƌ��ůŝŶŝĐĂů�ZĞƐĞĂƌĐŚ͕�hƉƉƐĂůĂ�hŶŝǀĞƌƐŝƚǇ͕�sćƐƚĞƌĊƐ͕�^ǁĞĚĞŶ
^ǁŝƚǌĞƌůĂŶĚ�ƌ͘�ŶĂƚ͘�ƉŚŝů͘��ĂŶŝĞů�&ĂǀƌĞ͕��ƐƐŽĐŝĂƚŝŽŶ�ZŽŵĂŶĚĞ��ůĞƌƚ͕�^ǁŝƚǌĞƌůĂŶĚ
dĂŝǁĂŶ�;ZĞƉƵďůŝĐ�ŽĨ��ŚŝŶĂͿWƌŽĨ͘��ƌ͘�dƐƵŶͲ:ĞŶ��ŚĞŶŐ͕�D�͕�^Đ͘�͕͘�EĂƚŝŽŶĂů�dĂŝǁĂŶ�hŶŝǀĞƌƐŝƚǇ͕�ZĞƉƵďůŝĐ�ŽĨ��ŚŝŶĂ�
dƵƌŬĞǇWƌŽĨ͘ �ƌ͘DĞŚŵĞƚ��ƺůŬƺĨ��ŬĚĂŒ͕�WŚ͘�͕͘��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŝŽƉŚǇƐŝĐƐ͕�DĞĚŝĐĂů�^ĐŚŽŽů�ŽĨ��ŝĐůĞ�hŶŝǀĞƌƐŝƚǇ͕��ŝǇĂƌďĂŬŝƌ͕�dƵƌŬĞǇ�ƐƐŽĐŝĂƚĞ�WƌŽĨ͘�ƌ͘�,Ăůŝů��ďƌĂŚĂŵ��ƚĂƐŽǇ͕�D�͕ WĞĚŝĂƚƌŝĐƐ͕��ďĂŶƚ�/ǌǌĞƚ��ĂǇƐĂů�hŶŝǀĞƌƐŝƚǇ͕�&ĂĐƵůƚǇ�ŽĨ�DĞĚŝĐŝŶĞ͕�dƵƌŬĞǇWƌŽĨ͘��ǇƐĞ�'͘��ĂŶƐĞǀĞŶ�;<ƵƌƐƵŶͿ͕�WŚ͘�͕͘ 'Ăǌŝ�hŶŝǀĞƌƐŝƚǇ͕�&ĂĐƵůƚǇ�ŽĨ�DĞĚŝĐŝŶĞ͕��ĞƉƚ͘�ŽĨ��ŝŽƉŚǇƐŝĐƐ͕�dƵƌŬĞǇWƌŽĨ͘��ƌ͘�DƵƐƚĂĨĂ�^ĂůŝŚ��ĞůŝŬ͕�WŚ͘�͕͘ &ŵƌ͘�,ĞĂĚ͕�dƵƌŬŝƐŚ��ŝŽƉŚǇƐŝĐĂů�^ŽĐŝĞƚǇ͖�,ĞĂĚ͕��ŝŽƉŚǇƐŝĐƐ��ĞƉƚ͖�DĞĚŝĐĂů�&ĂĐƵůƚǇ͕��ŝĐůĞ�hŶŝǀ͕͘dƵƌŬĞǇWƌŽĨ͘��ƌ͘�^ƵůĞǇŵĂŶ��ĂƐĚĂŐ͕�WŚ͘�͕͘��ĞƉƚ͘�ŽĨ��ŝŽƉŚǇƐŝĐƐ͕�DĞĚŝĐĂů�^ĐŚŽŽů�ŽĨ��ŝĐůĞ�hŶŝǀĞƌƐŝƚǇ͕�dƵƌŬĞǇWƌŽĨ͘�KŵĂƌ��ůŵĂƐ͕�D�͕�WŚ͘�͕͘DƵŐůĂ�^ŝƚŬŝ�<ŽĐŵĂŶ�hŶŝǀĞƌƐŝƚǇ͕�&ĂĐƵůƚǇ�ŽĨ�DĞĚŝĐŝŶĞ͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝŽůŽŐǇ͕�dƵƌŬĞǇWƌŽĨ͘��ƌ͘��ůŝ�,͘��ƌŝƔ͕�D�͕�ĨĂĐƵůƚǇ͕�ZĂĚŝĂƚŝŽŶ�KŶĐŽůŽŐǇ��ĞƉĂƌƚŵĞŶƚ͕����s�hŶŝǀĞƌƐŝƚǇ�DĞĚŝĐĂů�^ĐŚŽŽů͕�dƵƌŬĞǇWƌŽĨ͘��ƌ͘��ƌǌƵ�&ŝƌůĂƌĞƌ͕�D͘^Đ͘�WŚ͘�͕͘�KĐĐƵƉĂƚŝŽŶĂů�,ĞĂůƚŚ�Θ ^ĂĨĞƚǇ��ĞƉĂƌƚŵĞŶƚ͕��ĂƐŬĞŶƚ�hŶŝǀĞƌƐŝƚǇ͕�dƵƌŬĞǇWƌŽĨ͘�^ƵůĞǇŵĂŶ�<ĂƉůĂŶ͕�WŚ͘�͕͘��ĞƉƵƚǇ �ŚĂŶĐĞůůŽƌ͖��ŝƌ͘�,ĞĂůƚŚ�^ĞƌǀŝĐĞƐ͖�,ĞĂĚ͕��ĞƉƚ͘�,ŝƐƚŽůŽŐǇ�Θ��ŵďƌǇŽůŽŐǇ͕�dƵƌŬĞǇWƌŽĨ͘��ƌ͘�DƵƐƚĂĨĂ�EĂǌŦƌŽŒůƵ͕�WŚ͘�͕͘ �ŝŽƉŚǇƐŝĐƐ��ĞƉƚ͕�DĞĚŝĐĂů�&ĂĐƵůƚǇ͕�^ƺůĞǇŵĂŶ��ĞŵŝƌĞů�hŶŝǀĞƌƐŝƚǇ͕�/ƐƉĂƌƚĂ͕�dƵƌŬĞǇWƌŽĨ͘��ƌ͘��ƌƐĂŶ�KĚĂĐŦ͕�D�͕�WŚ͘�͕͘ <ĂƌĂĚĞŶŝǌ�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ͕�DĞĚŝĐĂů�&ĂĐƵůƚǇ͕�dƌĂďǌŽŶ͕�dƵƌŬĞǇWƌŽĨ͘��ƌ͘��ůĐŝŶ�KǌŐƵƌ͕�WŚ͘�͕͘��ŝŽƉŚǇƐŝĐƐ��ĞƉĂƌƚŵĞŶƚ͕�&ĂĐƵůƚǇ�ŽĨ�DĞĚŝĐŝŶĞ͕�'Ăǌŝ�hŶŝǀĞƌƐŝƚǇ͕�dƵƌŬĞǇ�WƌŽĨ͘��ƌ͘��Ğŵŝů�^Ğƌƚ͕�WŚ͘�͕͘ �ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŝŽƉŚǇƐŝĐƐ�ŽĨ�DĞĚŝĐŝŶĞ�&ĂĐƵůƚǇ͕�,ĂƌƌĂŶ�hŶŝǀĞƌƐŝƚǇ͕�dƵƌŬĞǇWƌŽĨ͘��ƌ͘�EĞƐƌŝŶ�^ĞǇŚĂŶ͕��͘^Đ͕͘�WŚ͘�͕͘�DĞĚŝĐĂů�&ĂĐƵůƚǇ�ŽĨ�'Ăǌŝ�hŶŝǀĞƌƐŝƚǇ͖��ŚĂŝƌ͕��ŝŽƉŚǇƐŝĐƐ��ĞƉƚ͖��ŝƌĞĐƚŽƌ�'EZ<��ƚƌ͖͘WĂŶĞů�Dďƌ͕�E�dK�^dK�,&D͖�^ĐŝĞŶƚŝĨŝĐ�^ĞĐƌĞƚĂƌŝĂƚ�DĞŵďĞƌ͕�/��D^͖��ĚǀŝƐŽƌǇ��ŽŵŵŝƚƚĞĞ�DĞŵďĞƌ͕�t,K��D&͕�dƵƌŬĞǇWƌŽĨ͘��ƌ͘��ĂŚƌŝǇĞ�^ŝƌĂǀ�;�ƌĂůͿ͕ WŚ�͕͘'Ăǌŝ�hŶŝǀĞƌƐŝƚǇ�&ĂĐƵůƚǇ�ŽĨ�DĞĚŝĐŝŶĞ͕��ĞƉƚ�ŽĨ��ŝŽƉŚǇƐŝĐƐ͕�dƵƌŬĞǇ
hŬƌĂŝŶĞ�ƌ͘�KůĞŐ��ĂŶǇƌĂ͕�D�͕�ϮŶĚ�DƵŶŝĐŝƉĂů�WŽůǇĐůŝŶŝĐ͕�^ƚ͘�WĂƌĂƐŬĞǀĂ�DĞĚŝĐĂů��ĞŶƚƌĞ͕�hŬƌĂŝŶĞ�WƌŽĨ͘�sŝĐƚŽƌ�DĂƌƚǇŶǇƵŬ͕�WŚ�͕͘���^�Η/ŶƐƚŝƚƵƚĞ�ŽĨ��ŝŽůŽŐǇΗ͕�,ĞĂĚ ŽĨ �ŝŽƉŚǇƐŝĐƐ��ĞƉƚ͕�dĂƌĂƐ�^ŚĞǀĐŚĞŶŬŽ�EĂƚŝŽŶĂů�hŶŝǀĞƌƐŝƚǇ�ŽĨ <ŝĞǀ͕�hŬƌĂŝŶĞ��������������������WƌŽĨ͘�/ŐŽƌ�zĂŬǇŵĞŶŬŽ͕�WŚ͘�͕͘��͘^Đ͕͘�/ŶƐƚŝƚ͘ �ǆƉĞƌŝŵĞŶƚĂů�WĂƚŚŽůŽŐǇ͕�KŶĐŽůŽŐǇ�Θ�ZĂĚŝŽďŝŽůŽŐǇ͕�EĂƚŝŽŶĂů��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ�ŽĨ�hŬƌĂŝŶĞ
hŶŝƚĞĚ�<ŝŶŐĚŽŵDŝĐŚĂĞů��ĞǀŝŶŐƚŽŶ͕�D͘�͕͘�D͘�Ě͕͘��ŚĂŝƌ�ŽĨ�dƌƵƐƚĞĞƐ͕��ůĞĐƚƌŽ^ĞŶƐŝƚŝǀŝƚǇ�h< ;�^Ͳh<Ϳ͕�h<Dƌ͘�ZŽŐĞƌ��ŽŐŚŝůů͕�D�͕���ŝŽů͕�D/��ŝŽů͕�D���ŶǀŝƌŽŶ�DŐƚ͖�DĞŵďĞƌ /ŶƐƚŝƚ͘ŽĨ��ŝŽůŽŐǇ͖�DĞŵďĞƌ͕�h<�^�'���ŽŵŵŝƚƚĞĞ�ŽŶ��D&
WƌĞĐĂƵƚŝŽŶƐ͕�h<Dƌ͘��ĂǀŝĚ�'ĞĞ͕ �ƐƐŽĐŝĂƚĞ�&ĞůůŽǁ͕�/ŶƐƚŝƚƵƚĞ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚ͕�,ĞĂůƚŚ�ĂŶĚ�^ŽĐŝĞƚŝĞƐ͕��ƌƵŶĞů�hŶŝǀĞƌƐŝƚǇ͕�h<�ƌ͘��ŶĚƌĞǁ�'ŽůĚƐǁŽƌƚŚǇ��^Đ�WŚ�͕ >ĞĐƚƵƌĞƌ�ŝŶ��ŝŽůŽŐǇ�;ƌĞƚŝƌĞĚͿ͕�/ŵƉĞƌŝĂů��ŽůůĞŐĞ͕�>ŽŶĚŽŶ͕��h<���������������������������������������������������������������ƌ͘�DĂĞͲtĂŶ�,Ž͕�WŚ͘�͕͘ /ŶƐƚŝƚƵƚĞ�ŽĨ�^ĐŝĞŶĐĞ�ŝŶ�^ŽĐŝĞƚǇ͕�h<�ƌ͘�'ĞƌĂƌĚ�,ǇůĂŶĚ͕�WŚ͘�͕͘�/ŶƐƚŝƚƵƚĞ�ŽĨ��ŝŽƉŚǇƐŝĐƐ͕�EĞƵƐƐ͕�'ĞƌŵĂŶǇ͕�h<�ƌ͘�/ƐĂĂĐ�:ĂŵŝĞƐŽŶ͕�WŚ͘�͕͘��ŝŽƐƵƐƚĂŝŶĂďůĞ��ĞƐŝŐŶ͕�h<�ŵĞƌŝƚƵƐ�WƌŽĨĞƐƐŽƌ͕DŝĐŚĂĞů�:͘�K͛�ĂƌƌŽůů͕�WŚ�͕͘ ĨŽƌŵĞƌ�WƌŽ�sŝĐĞͲ�ŚĂŶĐĞůůŽƌ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�^ƵŶĚĞƌůĂŶĚ͕�h<͘Dƌ͘ �ůĂƐĚĂŝƌ�WŚŝůůŝƉƐ͕��ůĞĐƚƌŝĐĂů��ŶŐŝŶĞĞƌ͕�h<�ƌ͘�^ǇĞĚ�'ŚƵůĂŵ�^ĂƌǁĂƌ�^ŚĂŚ͕�D͘^Đ͕͘�WŚ͘�͕͘�WƵďůŝĐ�,ĞĂůƚŚ��ŽŶƐƵůƚĂŶƚ͕�,ŽŶŽƌĂƌǇ�ZĞƐĞĂƌĐŚ�&ĞůůŽǁ͕��ƌƵŶĞů�
hŶŝǀĞƌƐŝƚǇ�>ŽŶĚŽŶ͕�h<�ƌ͘�^ĂƌĂŚ�^ƚĂƌŬĞǇ͕�WŚ͘�͕͘�h<
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